INTRODUCTION: THE IMPORTANCE OF GERIATRIC THERAPY COMPETENCY
Imagine you are 75 years old. You are looking up from your hospital bed at one of your former pharmacy students who has appeared in your room announcing that he/she is the pharmacist caring for you. Would you be confident that this pharmacist was adequately prepared while in pharmacy school to manage your unique needs as an older adult?
The aging of the US population will have a major effect on the future practice of pharmacy. By 2030, 20% of Americans will be aged 65 years and older, an increase from 12.4% in 2000. 1 In 2003, approximately 3.4 billion prescriptions were dispensed in the United States. 1 According to data published in Families USA by the Kaiser Family Foundation, 34% of all prescription medications are used by older adults. 2 Overall utilization of prescription medication in the United States will continue to rise by approximately 10% per year. This increase in the older adult population and increasing utilization of medications will pose new demands for expertise in the area of medication therapy management for this population. There will be more opportunities to prevent medication-related problems in older adults. The Medicare Modernization Act of 2003 facilitated prescription drug coverage and the possibility of medication therapy management services (MTMS) for Medicare beneficiaries. 3 MTMS efforts focus on reduction of polypharmacy and optimization of complex medication regimens, both of which are knowledge and skill areas included in geriatric pharmacy education. This underscores the need for generalist pharmacy practitioners who can competently address this challenge. Given the enormous shift that is occurring in population demographics, pharmacy practitioners with the education and training necessary to provide expertise in clinical geriatrics will be in demand to assist with MTMS and assure safe and effective medication therapy for older adults in the coming years.
A challenge to colleges and schools of pharmacy in the 21st century is to prepare students and practitioners to meet the growing pharmaceutical care needs of our older adult population and to meet these needs in a variety of care settings. Colleges and schools of pharmacy must recognize that (1) care of the older person is an essential component of the education of all pharmacists; (2) geriatrics curricular content should include the knowledge, skills, attitudes, and values for caring for older adults; (3) geriatrics faculty members who provide the classroom and clinical teaching, research, and administrative base for geriatrics content are essential to assuring the quality of geriatrics education and for promoting its future development at all levels; and (4) pharmacy students need to be prepared to work effectively within interprofessional health care teams. This paper reviews the present state of geriatric pharmacy education. It is intended to provide a strategic framework for action and to be an institutional resource for developing curricular initiatives to ensure that future pharmacists will have adequate knowledge, skills, attitudes, and values to provide care for older adults.
STATE OF GERIATRIC EDUCATION IN PHARMACY SCHOOL CURRICULA Background and History
In 1975, the report of the Millis Commission, Pharmacists for the Future, recognized the growing older adult population and the increased role of skilled nursing facilities and home care for managing health care for the aged. 4 The report emphasized the need for the pharmacy profession to evolve to meet the challenges presented by the changing health care environment.
In 1979, the Center for Human Services, Bureau of Health Professions, issued a report entitled Pharmacy and the Elderly that addressed geriatric pharmacy education. 5 The report concluded that although several colleges and schools included aging-related information, no comprehensive program existed at any college or school of pharmacy. The report recommended that colleges and schools of pharmacy: (1) educate and train all of their graduates in the basic knowledge, skills, and attitudes identified as needed to meet the pharmaceutical needs of older adults; (2) conduct assessments of their curricula to determine the extent to which course offerings are addressing the needs of older adults and corresponding functions of pharmacists; (3) plan a systematic approach to integrate aspects of aging and care of older adults into existing courses in the pharmacy curricula at the undergraduate and continuing education levels; and (4) pursue methods other than the traditional methods of teaching or even the newly developed methods of clinical teaching in order to implement an integrated curriculum that includes geriatrics and gerontology.
Federal initiatives during the late 1970s and the 1980s facilitated the growth of geriatric education in the health professions and pharmacy played a major role in many of these initiatives. The Administration on Aging (AoA) at that time sponsored curriculum and training grants with the objective of developing gerontology and geriatrics curricula in health professions schools. With funding from the AoA, the University of Washington established an interdisciplinary gerontology training program in 1979 that included faculty members and students from all 6 health sciences schools. Training sites were a nursing home, a home health agency, and an acute care hospital (written communication, July 31, 2006 Over the last 2 decades, the availability of Federal funding has provided financial support for colleges and schools of pharmacy to develop didactic and experiential courses in geriatrics. Certificate programs in gerontology and/or geriatrics expanded opportunities beyond the standard professional curriculum. A model geriatrics curriculum for pharmacy students was developed during this period and published as a textbook: Pharmacy Practice for the Geriatric Patient.
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Several surveys to identify the extent of geriatrics curricula in colleges and schools of pharmacy have been conducted. [12] [13] [14] [15] [16] [17] In the first, a survey instrument/questionnaire (1980) was sent to all 72 accredited colleges and schools of pharmacy. Seventy-two colleges and schools (100%) responded to the survey and of these, 43% reported offering at least 1 geriatrics course, while 22% did not offer any geriatrics coursework. 12 In 35% of colleges and schools, some geriatrics information had been integrated into other courses. 12 Available courses typically had a clinical emphasis and were more likely associated with the offering of a doctor of pharmacy (PharmD) degree; the presence of a gerontology program or center within the college's or school's university system did not significantly influence the availability of geriatric pharmacy coursework. 12 By 1986, 92% of programs offered at least some geriatric pharmacy coursework. 13 In 1995, Kirschenbaum and Rosenberg published the results of a survey sent to 75 accredited US colleges and schools of pharmacy. The response rate for the survey was 95% (71 of 75). Most colleges and schools offered an elective didactic or experiential geriatrics course, but required courses were few in number. The authors stated that ''any school which does not offer a required course in geriatrics should examine its curriculum carefully and determine if students are receiving sufficient exposure in this area.'' 15 In another survey (2001), conducted by the American Society of Consultant Pharmacists (ASCP) Council on Educational Affairs, information was solicited from 86 accredited colleges and schools of pharmacy in the United States and Canada. 16 In contrast to the earlier surveys that received a response approaching 100%, the ASCP survey received responses from only 55% of the colleges and schools. As in previous surveys, the availability of geriatric pharmacy coursework varied widely. An encouraging finding was a significant increase in experiential offerings; 96% of respondent colleges or schools offered advanced pharmacy practice experiences (APPE) and approximately 75% offered introductory pharmacy practice experiences (IPPE) in geriatrics. Almost half of respondent programs integrated geriatric pharmacotherapeutics into their curricula. Full-time geriatrics faculty members were present in 38 colleges and schools; 21 reported having at least 1 part-time geriatrics faculty member. It is not known whether this pattern is true for nonrespondent colleges and schools. In 1999, Graber et al published the findings of a survey of all curriculum directors of AACP member colleges and schools. 17 The directors were asked to rank 33 generalist curriculum topics in order of importance. Care of older adults ranked sixth.
In a 2006 survey of the 89 US colleges and schools of pharmacy (42% response rate, n 5 37) conducted by the American Association of Colleges of Pharmacy Geriatrics Special Interest Group (SIG), 43% (16 of the 37 respondents) reported that they had 2 full-time geriatric faculty members and 97% of all geriatrics faculty members were in pharmacy practice. The majority of the colleges and schools reported reliance on part-time faculty members to teach geriatrics. Most survey respondents (92%) agreed that geriatrics should be incorporated into the curriculum. Despite this overwhelming support for geriatrics content, only 43% of the respondents offered a standalone geriatrics course. In contrast to that finding, all colleges and schools provided an advanced pharmacy practice experience in geriatrics or long-term care. 18 Professional organizations have contributed significantly to the development of geriatric pharmacy education. The American Association of Colleges of Pharmacy (AACP) in collaboration with the American Society of Consultant Pharmacists (ASCP) produced Geriatric Curricular Resources in 1997. 19 This guide included an extensive list of geriatric subject areas, learning objectives for those subjects, literature citations with accompanying abstracts, and reviews of textbooks published prior to 1997. In 2002, a Geriatric Pharmacy Curriculum Guide was published by ASCP. 20 This curriculum guide created a framework for geriatrics education to assist faculty members in the development of a standardized gerontology and geriatrics curriculum. This guide is undergoing revision with anticipated publication in May 2007.
Other health professions and related organizations such as the American Geriatrics Society (AGS), 21 the American Association of Colleges of Nursing (AACN), 22 and the Institute of Medicine (IOM), 23 have issued statements on the need to incorporate geriatrics and gerontology into the curricula of health professions education and training programs. [21] [22] [23] The AGS and AACN have also outlined competencies for geriatrics education which closely parallel the ASCP curriculum guide. [21] [22] In 2005, the American College of Clinical Pharmacy (ACCP) published a white paper addressing the pharmacy practice, research, education, and advocacy needs targeted at the competent care of older adults. This position paper outlined the risks of medication use in older adults and highlighted the importance of the appropriate training and education to assure safe and effective drug therapy for this population. 24 
Current Requirements for Geriatrics Training and Education
Standard 12 of the new Accreditation Standards and Guidelines for the Professional Program in Pharmacy Leading to the Doctor of Pharmacy Degree adopted in 2006 by the Accreditation Council for Pharmacy Education (ACPE) states that graduates of the pharmacy professional degree curriculum should have the ability to ''provide patient care in cooperation with patients, prescribers, and other members of an interprofessionoal health care team based upon sound therapeutic principles and evidence-based data, taking into account relevant legal, ethical, social, cultural, economic, and professional issues, emerging social/behavioral/administrative, and clinical sciences that may impact therapeutic outcomes.'' 25 This standard infers that geriatrics should be a part of the curriculum, but does not explicitly promote its inclusion. Despite this fact, appendix B of the report specifies that the science foundation of the pharmacy curriculum must include the pathophysiologic and pharmacotherapy alterations for special populations such as geriatric patients for prescription and nonprescription medications. To further cement the importance of geriatrics in the curriculum, in the ''Roadmap to 2015'' report by the Argus Commission and the AACP Academic, Professional, Research, and Graduate Affairs Committees, the aging of America is identified as a ''key societal change.'' The report goes on to stipulate that pharmacists must be ''knowledgeable about geriatric therapeutics.'' 26 
CORE PHARMACIST COMPETENCIES IN GERIATRICS
Several core competencies for geriatrics have been identified and provide guidance for curriculum American Journal of Pharmaceutical Education 2007; 71 (3) Article 47.
development. The Geriatric Pharmacy Curriculum Guide, published by ASCP in 2002, provides an excellent tool for development of geriatrics curriculum content in pharmacy. 20 This document underscores the assertion that the level of responsibilities of pharmacists caring for older adults may differ when comparing clinical practice expectations for general practice pharmacists to specialists in geriatrics. 20 Regardless, a baseline minimum competency in geriatrics is a requirement for all pharmacists to assure provision of effective pharmaceutical care to this growing population. The competency areas outlined by the ASCP, as well as those outlined by other health professions including the AGS and the AACN, can be broadly divided into 3 categories: knowledge, skills, and attitudes (refer to Table 1 and Table 2 ).
While ACPE includes geriatrics as a suggested content area of the curriculum, specific competencies in geriatrics are not delineated or noted in the educational outcomes developed by the Center for the Advancement of Pharmaceutical Education (CAPE). 27 The most recent CAPE educational outcomes, published in May 2004, employ organization and language structures that are similar to competency and outcomes documents developed by other health professions, and are representative of the practice of pharmacy. 27 The key domains are (1) pharmaceutical care, (2) systems management, and (3) public health. The structural change in the CAPE outcomes document has not altered the central philosophy that curricula must incorporate professional practice-based and abilitybased outcomes. These 2 primary educational areas imply competency needs for several aspects of pharmaceutical care related to the care of older adults including communication, optimizing drug therapy, interpreting patient response including physical and chemical data, promoting public health, providing education, understanding systems of care, and valuing the ethical and social context of the patient. Achievement of the CAPE outcomes will be difficult for a college or school of pharmacy if the competencies outlined by CAPE cannot be applied to the care of prevalent patient populations such as older adults. To effectively meet the needs of the older adult population as a generalist practitioner, pharmacists should possess competence in the knowledge and application of pharmaceutical care for older adults as well as the attitude, values, and sensitivity required to work with this population.
INTEGRATING GERIATRICS INTO PHARMACY CURRICULA Background
The notion that geriatrics content is under represented in pharmacy school curricula raises 4 fundamental questions: (1) What constitutes geriatrics content? (2) If geriatrics content is added to existing courses, what material must be eliminated or changed to make room for it? (3) If a school or college adds a required geriatrics course, what course will need to be eliminated? and, (4) What other options exist to satisfy ACPE curriculum standards and to meet the needs of the aging American population?
Geriatrics education and training can be incorporated into a curriculum on multiple levels. It may be as simple as inserting a few slides into a lecture or reviewing a case, or as complicated as developing an entire course on aging. 28 Three traditional approaches for integrating content into curricula are employed by colleges and schools of pharmacy: (1) a required course(s) with didactic and or experiential content (2) an elective course(s) with didactic and or experiential content; and/or (3) the discrete integration of content throughout the entire curriculum. Within these global approaches, there are a variety of instructional methods used to meet programmatic goals and objectives and to satisfy the competencies outlined in the educational outcomes. Ideally, each college or school would have a geriatrics content champion, ie, one or more faculty members who recognize that action is needed and who are willing to begin a dialogue about the extent and nature of such content within their college or school. Ideally faculty members who are already teaching geriatrics content could take the lead in this undertaking. If a college or school does not have a faculty member who has a concentration specializing in geriatrics there may be an interested faculty member who is willing to step forward and spearhead a geriatrics initiative. In some colleges and schools, a member of the curriculum committee who recognizes the deficiency in geriatrics content in their curriculum could take the lead.
Before moving ahead with curriculum change, there must be an assessment of the type, quality, and quantity of geriatric content that currently exists in a given curriculum. Do instructors specifically say ''older adults'' or ''seniors'' or the ''elderly'' or ''aging'' and then introduce course material in this context? For example, when presenting the therapeutics of oral anticoagulant use, are agerelated factors such as declining hepatic function, nutrition, drug interactions, risk of hemorrhage from falls, medication adherence, etc, clearly stated and discussed? In other words, do faculty members address older adult issues in a straightforward way, or is it assumed that students will independently figure out how the material may apply to a special population? Curricular content is most easily assessed by faculty members who have content concentration in geriatrics and an understanding of the college's or school's curriculum. It is not unusual that individual faculty members have limited knowledge about the specific content that is included in the topics delivered by their colleagues. This barrier to curriculum modification can be addressed through content or curriculum mapping. 29, 30 Conducting a formal or informal survey of faculty members within a college or school of pharmacy may be an initial necessary step to identify curricular gaps in geriatrics. A formal survey instrument would guide faculty members through a series of questions whereby qualitative and quantitative data about geriatrics curriculum content could be gathered and then analyzed. An informal survey instrument could be as simple as asking fellow faculty members if they relate any of their course/lecture content to geriatrics. To assure complete data, it may be necessary to meet with faculty members who do not return the survey instrument.
Resources for Geriatric Pharmacy Education and Training
Implementing geriatric training depends mainly on an institution's ability to recruit and retain qualified academic geriatrics faculty members, maintain adequate clinical training sites, and obtain adequate financial support. The difficulty in recruiting academic geriatrics pharmacy faculty members and the consequent lack of adequate numbers of faculty members to provide core geriatric training continues to be the most important resource constraint. 18 The current capacity for training additional faculty members is limited. 24, 31 At present, there are only 16 ASHP-accredited specialty residencies in geriatrics, and this level of training may not be sufficient to prepare faculty members going into research-focused tenure-track positions.
32 Fellowship training would facilitate adequate preparation for an academic position; however, there is only 1 fellowship training program currently available through the American College of Clinical Pharmacy in the area of geriatrics. 33 Efforts to promote postgraduate geriatric pharmacy education need to be enhanced to meet the projected didactic and experiential curriculum needs. Successful models of geriatric pharmacy residency and fellowship education have been created within colleges through direct funding and alliances with professional organizations, private and federal funding, and foundations. However, these typically have not been sustainable over time.
The American Society of Consultant Pharmacists has established the Certification in Geriatrics Pharmacy (CGP) credential. For colleges or schools without specially trained geriatrics faculty members, the SelfAssessment Examination (SAE) for this credential may be a useful method for identifying faculty member and preceptor development needs in the area of geriatrics. The CGP credential would also provide a potential method for verifying competency of faculty members or preceptors when individuals without specialized geriatrics training are interested in taking the lead in this curricular area. 34 Another method for developing faculty members with content expertise in geriatrics would be the development of mentoring networks between colleges or schools of pharmacy or through faculty traineeships. Shared faculty positions are another option for facilitating adequate geriatrics expertise in several colleges and schools. This would allow faculty members with specialized training in geriatrics to provide guidance and leadership to other colleges and schools of pharmacy. Remuneration for this assistance or acknowledgement of their work (eg, adjunct or affiliate appointment, promotion recognition) would be important. Faculty traineeships could be developed through professional associations. Additionally, core slide sets or modules for coursework or curricular content in geriatrics could be developed and offered as resources by professional organizations.
Clinical training (ie, IPPEs and APPEs) and site development are other important considerations for colleges and schools of pharmacy when evaluating resources for geriatrics education and curricular support. Colleges and schools of pharmacy must nurture opportunities for IPPEs and APPEs in venues that may not fit the traditional model for geriatric care, ie, hospitals and nursing homes. Some colleges and schools have successfully initiated quality pharmacy practice experiences in community-based venues such as senior care clinics and assisted-living facilities. Another option would be to incorporate a sub-core curriculum of geriatrics learning objectives into a required general medicine acute care (hospital) APPE, which would assure exposure to the skills needed for geriatric competencies for all students.
To assist in the development of these clinical training sites, collaborative efforts with professional pharmacy and geriatrics organizations are encouraged. The ASCP Research and Education Foundation has developed a Senior Care Pharmacy Student Rotation Program with guidelines for preceptor and clinical practice site qualifications and with learning objectives and suggested activities designed to assist students in achieving these objectives. These guidelines can assist a college or school of pharmacy in implementing and evaluating its geriatric pharmacy practicums. 35 Another potential resource for geriatrics training are health care institutions. Key accrediting bodies (eg, The Joint Commission) may require staff members to demonstrate age-related competency, thereby opening the door for collaboration between colleges and schools of pharmacy and healthcare institutions to produce on-site staff development and training opportunities in geriatrics, and competency assessment for pharmacy students. 36 Increased collaboration with acute care institutions to facilitate geriatrics training opportunities seems opportune given the increased age of inpatients who are too frail to be treated on an outpatient basis. In fact, some acute care institutions have implemented acute care for the elderly (ACE) services to improve care. 37 Textbooks can serve as a tremendous resource to faculty members and to the curriculum. Unfortunately, a recent investigation by Mort and colleagues determined that, for commonly used pharmacotherapy textbooks, there is insufficient depth and breadth of geriatrics content for some of the prevalent illnesses found in the older adult population. 38 In particular, less than half of the geriatric-related critical points about chronic obstructive pulmonary disease (COPD), heart failure, and diabetes mellitus (30.7%, 32.5%, and 45.7%, respectively) were addressed by the 3 major textbooks studied. 38 Consequently, there are limitations to using these textbooks as a resource for developing adequate competency in geriatric pharmacotherapy because their content may be more directed at general pharmacotherapeutics.
Fiscal resources must be considered. Budgetary shortfalls will plague curricular initiatives. Competition from private sector salaries will continue to exacerbate the insufficient number of qualified geriatrics faculty members, thereby limiting the number of content experts who can be the champions for curricular change and for developing quality clinical training sites. 31, 39 Institutional and print-based resources that may assist with curriculum development include the National Institute on Aging Institute of Medicine reports; Veterans Health Administration initiatives (Geriatric Research, Education and Clinical Care Centers); and the Bureau of Health Professions' Geriatric Education Centers (GEC) program. Leadership and investment by the public sector and private foundations such as the Hartford and D.W. Reynolds foundations and the Duke Endowment, have supported the development of geriatric training programs and education. 40 Federal funding for GECs, eliminated from the Federal budget during the 2006 budget cycle, has been restored, at least for 2007, affecting this funding source for geriatric education. While a number of these resources do not specifically target pharmacy education, they do support multidisciplinary educational efforts to enhance geriatric training in order to improve the quality of care for older persons. These funding sources should be considered innovative opportunities to foster geriatric pharmacy education.
Potential Barriers to Curriculum Change and Improvement
Graber et al evaluated the barriers to curriculum change. Their study assessed the importance of 12 predetermined barriers to pharmacy school curriculum changes. The 6 factors most likely to be barriers include: (1) limited availability of clinical learning sites; (2) an already crowded curriculum; (3) inadequate funding; (4) professional turf issues; (5) faculty resistance; and (6) lack of faculty expertise. 17 For any change in geriatrics content to occur and succeed, there must be faculty as well as administrative support. In fact, integrating geriatrics topics into the existing curriculum can be more cost effective and efficient than creating a separate course that will have to compete for curricular time with other courses and content . 28 To be successful with geriatrics content integration, sufficient time must be devoted in the curriculum and sufficient resources (eg, time and funding) must be a priority. 40, 41 Concerning medical student education in geriatrics, Medina-Walpole et al stated ''funding alone does not create sustainability, but it can allow for development and implementation that leads to institutionalization of the curricular changes.'' 28 Furthermore, the lack of trained and/or interested faculty members can be an immediate impediment to curriculum change. With limited faculty resources, assigning new teaching and curriculum development responsibilities can be difficult. 28 Other potential barriers include access to older adult populations (important for experiential courses), inability to supplement didactic courses with clinical experiences, a general resistance to geriatrics training (ageism), and the lack of protected time to plan, administer, and teach the curriculum. 28, 42 There must also be a commitment by the college or school to facilitate professional development for nongeriatric faculty members who have an interest but not an expertise in geriatrics. 42 
Strategies for Content Implementation
There are a variety of strategies for incorporating geriatrics into pharmacy curricula. As noted previously, these include a required course, weaving information throughout the curriculum by inserting geriatrics topics and distinctions into required or core courses, and the inclusion of elective courses to accomplish greater depth of learning for those anticipating a more focused role in senior care. Specialty courses, certificate programs, residencies, and fellowship training also provide methods for enhancing programmatic coverage of geriatrics, although these affect fewer students than the general student population. Faculty in colleges and schools of pharmacy must be knowledgeable about the extent to which minimum geriatrics competencies are addressed by their own curriculum. In the short term, enhancement of the curriculum is possible by inserting age-related distinctions within individual courses. Faculty members with expertise in geriatrics may be helpful in providing ideas regarding content additions and educational updates for fellow faculty members. Ideally, curricular planning will lead to longrange development of geriatrics education as a core part of the curriculum.
Required Course. Proposing and implementing a required geriatrics-focused course may meet the greatest resistance within a college or school if this results in the displacement of another required course in an effort to maintain a neutral effect on core credit requirements. In order to make room for a required geriatrics course, it may be necessary for a college or school to evaluate its credit distribution policies. By decreasing the elective credits and increasing the required credits by a like number, there would be no net change in the number of credits required for the PharmD degree. Course placement or fit within a given curriculum would be influenced by a number of institution-specific variables such as teaching philosophy and pedagogy, course sequencing, and the extent of course integration. A required course may also have implications for faculty teaching assignments and other instructional resources. This could stretch faculty resources unless changes in other courses would free up instructional time that could be allocated to the new geriatrics course. The best-case scenario would be a required didactic course and a required experiential course. This would provide ample opportunity for teaching, learning, and assessment of the requisite knowledge, skills, attitudes, and values that should form the core competencies of geriatrics pharmacy education.
Elective Course. It is likely that an elective course would not impose on the core curriculum, and would therefore meet with less resistance than a required course. Communication and coordination with fellow faculty members in other courses would be essential to ensure integration and minimize redundancy of geriatrics content. Only offering an elective course would mean that some students would not be exposed to geriatrics content. However, if the course were well designed and well taught, the elective might be in high demand, with high enrollment numbers. This scenario creates the advantages of a required course without some of the barriers to implementation. In addition to the basic course, a college or school with adequate resources could implement additional elective courses that could eventually lead to the formation of a concentration in geriatric pharmacy.
Integration of Geriatrics Across the Curriculum. Content integration must be differentiated from an integrated curriculum. In an integrated curriculum, learning can be organized horizontally or vertically. Horizontal integration occurs when several courses are organized into a single course so that students can better understand content interrelationships or concepts cut across several courses in a single semester or year. Vertical integration involves the inclusion of patient-focused clinical information, classroom activities, and direct patient contact earlier in the curriculum along with the foundation science courses, and then builds on this knowledge and clinical skill with increasing complexity throughout the professional program. 43 Integrating geriatrics content can be accomplished in either case but may exert pressure on some aspects of the curriculum. If time is taken to carefully evaluate the curriculum, content that is no longer relevant to contemporary pharmacy education may be identified and replaced by the additional geriatrics content, thus minimizing pressure on the existing curriculum.
Successful content integration may necessitate the introduction of innovative teaching methods to achieve this end. The willingness to embrace a particular teaching strategy is likely to be influenced by the teaching methods in current use at any given college or school and faculty members' familiarity with a particular teaching method. To meet content objectives, it may be necessary to implement a teaching method that is outside faculty members' experience.
Instructional Methods for Geriatrics Education
Five types of educational strategies are commonly employed in colleges and schools of pharmacy: (1) lecture-based learning; (2) small groups and skills laboratories; (3) student-centered learning; (4) experiential learning (IPPEs and APPEs); and (5) interprofessional learning. These 5 basic methods are enhanced by various specialized teaching techniques that are often innovative variations of these basic strategies. Table 3 lists these common teaching methods and highlights the potential applications, strengths, and limitations in geriatric education.
Didactic education and its variations are commonly relied upon to provide initial, foundation-based development of competency. For example, education about the attitudinal influences on the care of older adults can be incorporated into lecture courses addressing the social and behavioral aspects of pharmacy care and into case discussions in drug therapy courses. Knowledge of the basic scientific principles of aging and their influence on drug therapy can be incorporated directly into lecture material for courses such as medicinal chemistry, pharmacokinetics, pharmacology, and therapeutics. Skillbased competencies can be taught and assessed through the use of skills laboratories.
There are several teaching methods, techniques, and curricular approaches that can be incorporated to facilitate competency development including educational strategies such as classroom games that enhance knowledge, stimulate learning, and sensitize students to challenges faced by older adults. [44] [45] [46] [47] [48] [49] Figures 1, 2 , and 3 provide examples of established core competencies in geriatrics outlined in the ASCP Foundation Geriatric Pharmacy Curriculum Guide with reference to suggested teaching formats for addressing these educational areas in the curriculum. It is evident from the table that many core competencies can be taught in a wide range of curricular locations using a variety of instructional formats. 
Competency Assessment
Contemporary pharmacy education appears to be moving toward performance-based (ability-based) assessment and this may be well-applied in geriatrics education where competent knowledge, skills, attitudes, and values are essential for care provision. 50 An ability-based outcome is a statement of student performance that describes what the student should be able to do or perform. 51 Performance is defined as demonstration of the ability rather than response to proxy measures of ability. 52 Assessment techniques must be employed that can operationalize this assessment philosophy for geriatrics content to assure effective integration within the curriculum.
In 1999, the AACP Academic Affairs Committee published a model and definitions for ''assessment and evaluation across the curriculum.'' 51 According to that model, assessment is defined as a ''process of collecting, analyzing, and using information.'' The model seeks to align desired outcomes with previously established statements of mission, goals, and objectives and to use this process to guide improvement. While this model is targeted at curriculum assessment, it can also form the basis for student assessment.
In 1993, the Commission to Implement Change in Pharmaceutical Education published its perspective on the overarching professional competencies that define practice. [53] [54] [55] The general competency domains identified by the Commission include: (1) solving problems and making decisions; (2) managing patients' drug therapies and pharmacists' practices; (3) learning skills; (4) communicating, teaching, educating, collaborating; and (5) participating in policy formation and professional governance. In its 1993 report, the Pew Health Professions Commission recommended, among other things, that pharmacy schools and colleges initiate curricular reform that engenders competencies essential to pharmaceutical care (critical thinking, communication, ethical behavior, teamwork, leadership, and caring). 56 The final and possibly most challenging step for geriatric curriculum development is to identify specific assessment techniques that reliably measure attainment of the desired competencies. Rethans et al argue that competency-based assessments are measures of how the individual performs in testing situations and that performance-based assessment measures what is done in practice. 57 Performance-based assessment for pharmacy students may be most effective if conducted in practice-based experiences throughout the curriculum to best assess ''real world'' decision making and ability.
The advanced pharmacy practice experiential year is a capstone year. It holds promise as an active and dynamic environment in which to test student competence as well as evaluate performance in a patient care setting. Key factors will be preceptor knowledge and skills in geriatrics and the college's or school's ability to provide appropriate clinical sites and effective preceptor training for mentoring students in the care of older adults.
A criteria-based approach such as the American Society of Health-Systems Pharmacists' (ASHP) Residency Learning System (RLS) or assessment tools from ASHP accredited geriatrics specialty residencies could serve as a model for competency and performance assessment. 58 The RLS evaluates competency and performance with a check list of goals and objectives organized within the domains of (1) practice foundation skills, (2) practice care skills, and (3) practice management skills. Although the RLS may be best suited for experiential courses, it may be possible to make adaptations that would give rise to a useful tool for assessing geriatrics core knowledge learned in a didactic course. In fact, the RLS used for geriatric specialty residencies has adapted the parent model to address issues pertinent to this population. Using the RLS is most feasible if geriatrics content is clearly delineated in the curriculum. The RLS is quite lengthy and would not lend itself to efficient assessment of the competency of first-professional degree PharmD students without modification.
A student portfolio represents another avenue for student assessment. Portfolios usually consist of descriptive information and may present a challenge in evaluating competence and/or performance in many desired practice outcomes. Portfolios would need to be designed to be useful for evaluating the mastery of specific knowledge or assessing the mastery of human relations skills such as communication, empathy, and collaboration, or problemsolving skills. 59 The objective structured clinical examination (OSCE) is another method for measuring the development of professional competence. 60 One of the challenges for pharmacy students is medication management of the complex patient. The multiple disease states and drugs that are common in older adults can be overwhelming. By incorporating increasingly more complex stations or cases over a period of 2 to 3 years, faculty members can build on fundamental competencies while assessing more advanced competencies. Case-based or problem-based learning is another technique that lends itself well to student assessment and competency attainment. Going one step further, Karani et al implemented a combination of case-based learning and OSCEs in the training of medical residents. 61 An unfolding case (one that evolves over time and is unpredictable to the learner), such as those employed in problem-based learning, was developed and presented to the residents. Following the completion of the case, a multiple-station OSCE was administered to serve as a formative assessment of the knowledge and skills taught in the evolving case. 61 Keys et al implemented a methodology in a geriatrics elective concentration sequence that provided lecturespecific, instructor-generated discussion questions to students at the start of each course segment. 44 Students submitted answers to specific questions prior to the relevant lecture. If faculties at colleges and schools of pharmacy decide to integrate geriatrics content throughout the curriculum, it would be conceivable for a group of faculty members to develop a series of questions that would be relevant to various courses and would assess geriatrics knowledge throughout the curriculum. There are tremendous opportunities for colleges and schools of pharmacy to collaborate and develop assessment models that can be adapted to meet varying needs and that will include measurable outcomes.
CONCLUSIONS AND RECOMMENDATIONS
Pharmaceutical education must keep pace with the changes in health care delivery, population demographics, and the need for patient-centered care. Pharmacy students require the knowledge, skills, attitudes, and values to meet the needs of the growing number of older adults in America. In pharmacy education, we cannot assume that students will extrapolate information about the general population and apply that material to special populations such as older adults. Ideally, pharmacy curricula would be designed to specifically facilitate competency in geriatrics. Any actions to rectify the deficiency in geriatrics content should be guided by the precept that the curriculum and content diversity among colleges and schools of pharmacy must be respected. It is not practical to attempt a cookie-cutter approach. For curriculum change to succeed, it may be necessary to take advantage of existing resources within the wider institution to capitalize on the strengths within the respective university or community. 28 It may also be efficient and practical to take advantage of resources among colleges and schools of pharmacy, such as cooperative faculty development of geriatric cases for use in the classroom.
Specific suggestions for implementing geriatrics into curricula include: (1) identify a geriatric content champion in each college or school of pharmacy, (2) develop a national consensus about minimum competencies in geriatric pharmacy, (3) take an evidence-based approach to geriatric content, 62 (4) expose pharmacy students to geriatrics content and issues throughout the curriculum, (5) develop clearly stated learning objectives, (6) identify best practices in geriatrics education, 63 and (7) assess student competency of geriatrics-related knowledge, skills, attitudes, and values. Colleges and schools of pharmacy must strive to provide enough skilled faculty members and practitioners with expertise in geriatrics to care for the nation's older population. Although the current state of geriatric pharmacy education and training has major deficiencies, considerable progress is being made. Changes in pharmacy education and health care delivery, focusing on improved geriatric education of pharmacists, is essential to future educational efforts. Future success will require a sustained commitment from academic geriatrics faculty members, colleges and schools of pharmacy, professional organizations, governmental agencies, and foundations.
